In this paper, a numerical solution of partial differential-algebraic equations (PDAEs) is considered by multivariate Padé approximations. We applied this method to an example. First, PDAE has been converted to power series by two-dimensional differential transformation, and then the numerical solution of the equation was put into a multivariate Padé series form. Thus, we obtained the numerical solution of PDAEs.
Introduction
In this study, we consider linear partial differential-algebraic equations (PDAEs) of the form Au t (t, x) + Bu xx (t, x) + Cu(t, x) = f (t, x),
where t ∈ (, t e ) and x ∈ (-l, l) ⊂ R, A, B, C ∈ R n,xn are constant matrices, u, f : [, t e ] × [-l, l] → R n . We are interested in cases where at least one of the matrices, A or B, is singular. The two special cases A =  or B =  lead to ordinary differential equations or DAEs which are not considered here. Therefore, in this paper we assume that none of the matrices A or B is the zero matrix [-]. Many important mathematical models can be expressed in terms of PDAEs. Such models arise in many areas of mathematics, engineering, the physical sciences and population growth. In recent years, much research has been focused on the numerical solution of PDAEs [, ] . Some numerical methods have been developed using Runge-Kutta methods [, ]. The purpose of this paper is to consider the numerical solution of PDAEs by using multivariate Padé approximations.
Two-dimensional differential transformation
The basic definition of the two-dimensional differential transform is given as follows [-]: 
and from Equations () and () can be concluded
Multivariate Padé approximants
Consider the bivariate function f (x, y) with Taylor series development 
Numerical example
The test problem considers the following PDAE []:
where
The exact solution is
Equivalently, Equation () can be written as
By using the basic definition of the two-dimensional differential transform and taking the transform of Equation (), we can obtain that
Consequently, by substituting the values of u i , we have obtained The power series u  (x, t), u  (x, t) and u  (x, t) can be transformed into multivariate Padé
